Charles Frédéric Kuhlmann: A key figure in the golden age period of chemical industry in northern France  by Fechete, Ioana
C. R. Chimie 19 (2016) 545e550
lable at ScienceDirectContents lists avaiComptes Rendus Chimie
www.sciencedirect.comBlock calendar/EphemerideCharles Frederic Kuhlmann: A key ﬁgure in the golden age period of
chemical industry in northern FranceCharles Frederic Kuhlmann was a distinguished profes-
sor, curious and energetic researcher scientist, and versatile
industrialist, with a remarkable technical ingenuity and
commercial ability. He was the creator of the chemical
engineering educational program at Lille and supported the
development of “Ecole centrale de Lille”, in the “Nord”
French Department. Kuhlmann traces a path of light for the
development of chemical industry at Lille. Kuhlmann has
earned his place in the history of science, particularly in the
history of catalysis, as one of the earliest pioneers in the
manufacturing of sulfuric and nitric acids. He was the ﬁrst
to use a platinum catalyst to oxidize ammonia to nitric acid.
The studies surrounding the discovery for which he is best
remembered today, which is the manufacture of nitric acid
by catalytic oxidation of ammonia, reﬂect this diversity of
interests. As a public ﬁgure, he played a prominent part in
his region and was a valued administrator in the Chamber
of Commerce and other bodies. He placed the rigor of
business and work in the foreground. To work effectively,
he found it necessary to lead a harmonious and balanced
life. Kuhlmann was an important member of the French
Academy of Sciences. The celebration of the 350th anni-
versary of the French Academy of Science in 2016 provides
the opportunity to remember the central life and work of
Kuhlmann, a universal scientist and ubiquitous chemist
with an industrial heritage.1. First steps in life, childhood overshadowed, early
successes
He was born on 22 May 1803 into a large family at
Colmar, Alsace. 1803 was also the birth year of the chemist
Liebig, the founder of organic chemistry, of the physicist
Doppler, who discovered the “Doppler” effect, and of the
French composer Berlioz. Georges Christian Kuhlmann,
Kuhlmann's father, a geometer-geographer, and his mother,http://dx.doi.org/10.1016/j.crci.2016.04.001
1631-0748Marie Salome Hochstetter (Kuhlmann), had 10 children.
Charles Frederic was the sixth child in this wonderful
family. In 1811, his father passed away when he was only
8 y old. His childhood was overshadowed by the death of
his father, an event that marked his life and prepared him
for life. His uncle took care of his education. Kuhlmann
studied at the Royal College of Nancy and undertook sci-
entiﬁc studies in chemistry at the University of Strasbourg.
In the Alsace region, the dye industry was prosperous, and
Kuhlmann was attracted to this area. At 17 years of age, he
wished to deepen his knowledge on dyeing in Paris, at
Vauquelin's Laboratory, where he worked for 3 years.
He was family oriented; he married Roman Woussen in
1831, who gave him six children, and remained close with
his brothers and his children.2. From the source to the river…
The beginning of higher education in chemistry in Lille
was in 1823, well before the creation of the Faculty of Sci-
ences in 1854. Indeed, the Lille municipality, which estab-
lished in 1817, with its own resources, a professed physics
course by Delezenne, decided to open a chemistry course.
This course was supported by the Society of Science, Agri-
culture and Arts in Lille. To ensure a high-quality chemistry
course, the municipality of Lille asked Vauquelin, who was
a member of the Institute and chemistry professor at the
Museum and the Faculty of Medicine of Paris, to propose a
candidate for this program. This request was made through
Delezenne, a friend of Vauquelin. The illustrious chemist
Vauquelin selected Kuhlmann for this course, who was
noted for his work in the dye industry, from 3 years in his
laboratory. Kuhlmann decided to continue his intellectual
life in chemistry pursuing a teaching career and held the
proposed chair at Lille. In June 1824, as a professor of
chemistry at Lille, he began to give lectures to an audience
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was 21 years old, and his course was a success with up to
300 listeners. Kuhlmann offered his students the research
work that he applied to his own industry. Chemistry was a
ﬁrmly anchored tradition since the beginning of Lille.
Kuhlmann held the Chair of chemistry for 30 years until
1854, when the Faculty of Sciences (whose ﬁrst dean was
the famous chemist Louis Pasteur) was created by an im-
perial decree on 22 August. The creation of the Faculty of
Sciences certainly strengthened already established Kuhl-
mann's orientation. It provided a broader institutional
framework and more resources to the local scienti-
ﬁceindustrial enterprise. In this context, Kuhlmann
decided to devote himself entirely to the industry and
changed his focus to industrial research and management.
Therefore, it is not surprising that the developed branch
was applied chemistry, particularly because this discipline
remained notably close to industrial demands during the
19th century. Science education from a series of local ini-
tiatives was growing and signiﬁcantly affected the local
industry, which helped to guide research. Kuhlmann
maintained relations with the new Faculty of Sciences
through Lamy and Pasteur.
3. Dawn of an industrial age in the north region of
France
As a prestigious professor of chemistry since 1824, he
became a contact for the industrials of the “Nord” French
Department. In 1825, he founded a company to manufac-
ture sulfuric acid, which was used to bleach textile ﬁbers
and eventually replaced the Leblanc process, which pro-
duced soda ash to bleach textile ﬁbers. The products were
sold to textile manufacturers in the region. Without in-
dustrial apprenticeship and no other guide than his in-
ventive and essentially practical mind, he resolutely set to
work. However, in the ﬁnal step, he was advised by the
Saint-Gobain Company for the project's establishment and
installed a plant in Loos-les-Lille (1825). The ﬁrst factory
was thus established in Loos (north of France), and the
production of acid began inMay 1826 (this year, 2016, is the
190th anniversary). He was one of the ﬁrst to produce
sulfuric acid using the contact process (1833) and used the
catalysts in industrial chemistry, particularly in the manu-
facture of nitric acid from ammonia in the presence of
platinum catalysts in 1838 (the reactionwill later be used in
the Ostwald process). Notably quickly, other products were
manufactured in addition to sulfuric acid, including sodium
sulfate, hydrochloric acid, nitric acid, chlorine, and subse-
quently, fertilizers, and dyes. Kuhlmann pioneered the use
of hydrochloric acid in his company to attack bones and
develop superphosphate fertilizers, which were marketed
to the regional beet producers. The Lille region produced
sugar beets, and the outlet of these fertilizers was quickly
found. Twenty years later, in addition to the plant in Loos,
those of La Madeleine-les-Lille, Amiens, and Saint-Andre
were created. Business experiments on the production of
saltpeter led him to give a theory on nitriﬁcation. He
showed that ammonia produced by the decomposition of
organic bodies formed nitric acid; then, pushing his studies
further in this direction, he examined the most favorableconditions for the absorption of nitrogen by plants and
could illuminate one of the most important issues of
agronomy. In another view, the nitriﬁcation of the walls led
to mortar consolidation conditions and siliciﬁcation of
limestone for construction. The art of construction derived
great beneﬁt from his work. These studies also inspired
notably ingenious insights into the formation of mineral
and rock species, their disintegration, and crystal produc-
tion. Geologists could draw from his many good ideas. Sixty
notes and memoirs that he published quickly attracted the
attention of the scientiﬁc world. Regarding the regional
economic heritage and chemical industry, he played an
important role in the development of activity domains such
as canals and railway lines, canal improvement, realization
of structures, among other domains. Kuhlmann and his son
were among the founders of “Settlement Kuhlmann”, one
of the major French industrial chemical groups in the 19th
and 20th centuries, which later merged to form the in-
dustrial group “PechineyeUgineeKuhlmann”. The mission
of its enterprises was deﬁned in its bylaws, “foster and
advance the industry and the research for industry.”
Kuhlmann was a great visionary who planned the creation
of the rail tunnel that linked the southeastern United
Kingdom and northern France, the Channel Tunnel, before
President Francois Mitterrand (1916e1996), who designed
the project, was born.
4. Beati possidentes…
The scientiﬁc work of Kuhlmann included 50 patents
and 70 papers and memoirs. These included 22 reports to
the Academy of Sciences, 22 papers, and some public
speeches at the Lille Science Society, and nine publications
to Annales de chimie physique. These publications were
spread out between 1823 and 1874, with an incredible di-
versity in subject matter, ranging from the simple method
of laboratory analysis to the statement of a theory, com-
plete fertilizer studies, studies on construction materials,
inlays in boilers, industrial hygiene in factories, vacuum
applications, chemical science, technology, and agriculture,
to name a few. He received respect as a scientiﬁc
researcher, teacher, and academic.
During his life, he held many honorary positions that
enabled him to acquire scientiﬁc and industrial promi-
nence. He was a corresponding member of the Academy of
Sciences in 1847 and the director of currency in Lille in
1853. He obtained the Legion of Honor at 36, and he was
promoted to the rank of ofﬁcer at 51 and of commander at
64. He was President of the Society of Science, Agriculture
and Arts in Lille and a member of the Supervisory Board of
the School of Industrial Arts and Mining. He contributed to
the founding of the Industrial Society of northern France
and supported the creation of the “Institut industriel du
Nord”, now the “Ecole centrale de Lille”. As the owner and
founder of Kuhlmann institutions, he continued his in-
dustrial journey and became president of the Chamber of
Commerce of Lille. Kuhlmann has been the president of the
Lille Chamber of Commerce for 24 years and the general
counselor of the Northern Department, representing the
canton of Lille Northeast. He was the largest shareholder of
the Lille discount counter in 1848 and of the “Credit du
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president of the French Association for the Advancement of
Science.
In 1883, on 27 January, he passed away in Lille. What
city could feed the talent of Kuhlmann better than Lille,
where his genius as an industrial entrepreneur, researcher,
and professor was appreciated by a society that loved
innovative work in industry and science? In Lille, he wrote
one of the most beautiful and prosperous industrial, aca-
demic, and scientiﬁc works that France had ever experi-
enced. To Kuhlmann, what dominates life in its work is the
intimate alliance of science and industry to the beneﬁt of
one and the other.References
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